esp@cenet - Document Bibliography and Abstract 



1/1 V 



CATALYST FOR POLYMERIZING OLEFIN AND POLYMERIZATION OF 



Requested Patent: JP10087716 
Application Number: JP1 9960250353 19960920 
Priority Number(s): 

IPC Classification: C08F4/642; C08F1 0/00 

EC Classification: 

Equivalents: 



PROBLEM TO BE SOLVED: To obtain a catalyst, comprising a specific transition metallic compound 
and a specified compound, having excellent polymerizing activities agent an olefin and capable of 
providing a polyolefin having a high molecular weight. 

SOLUTION: This catalyst for polymerizing an olefin comprises (A) a transition metallic compound 
represented by the formula [M is a group IV to VI transition metallic atom of the periodic table; R<1> and 
R<2> are each a 1-4C alkyl; R<3> and R<4> are each a C1-16 aryl; R<5> is H or a C4 aikyl; X<1> and 
X<2> are each H, a halogen a C1-20 (halogenated)hydrocarbon, etc.; Y is a C1-20 bivalent 
(halogenated)hydrocarbon, a bivalent silicon-containing group, a bivalent germanium-containing group, 
etc.] [e.g. dimethylsilanediyl(2-ethyl-4-(9-phenanthryl) indenyl) (2-methyl-4-(9-phenanthryl)z indenyl) 
zirconium dichloride], (B) an organoaluminum compound and/or (C) a compound reactive with the 
component A and capable of forming ion pairs. 



OLEFIN 



Patent Number: 
Publication date: 
Inventor(s): 
Applicant(s): 




199S^67 

FUKUOKA ONORI;; KAWAI KOJI;; NITAHARA MASATOSHI 
MITSUI PETROCHEM IND LTD 



Abstract 



Data supplied from the esp@cenet database -12 



http://l2.espacenet.corn/espacenet/abstract?CY=ep&LG=en&PNP=JP1 008771 6&PN-.. 03/05/28 



anu*mmt <j p) 02) & |§§ 4$ ft & & (a) qiwmmm 

^^10-87716 

(43)&|flB ^10^(1998) 4fl 7 B 



(51) Inta s 




F I 




C 0 8 F 4/642 




C 0 8 F 4/642 


10/00 




10/00 








IS*)SCD«2 OL (* 16 H) 


(21)tH»#^ 


$H£¥8 -250353 


(71) ttiHA 


000005887 










(22)ffiSSB 


¥l£ 8 ^(1996)9^208 




3fcS»=f «BaiZR3^=Te 2 « 5 ^ 






(72)SKH# 


8 W A A 
























Jll # ffi = 
























-sis iE m 








as a&^wm**mttTg i#2^ 














(74)ft3A 





(57) [USS] 

Te-ASW; (i) -c*S*t4Wifrft*Wfc-a- 

m (A) (B-l) Wmr/U5-^A^-=¥v'^fe)*3<fc 
tf/*fcl4CB-2) «ffla»^IMt** (A) ir^SLT 

jst-^n&mfctztt&vo (b) i*»e>ft«at-w-7-f ^ 

X' X' 

\ / 

RJ R5 M K 5 R* 

... <„ 

R* ^ Y ^ R 5 

& r 3 . r 4 o-i 6 or y -/us 

Rtre<o«ffc**«**, R 5 tt**©^ T/u^/u- 
X 1 . X 2 Yti2ffi^ 



(A> a^^JH*^ 



\ / 

R* R* M R* R* 
R* Y R' 



M 

R' ,R 7 
R 3 ,R* 
R 5 
X' ,X* 
T 



T 'J - /US 
2 -f 



> 



* 1/ 7 -f V 



c 



c 



> 



1 



[|f**l] (a) Tis-^S; (I) -c*S*i5W££ 
(B) (B-l) *i7/W^?^^rM^«J, *5<fctf/ 

X' X* 

\ / 

R 3 R 5 M R 5 R b 

R 5 



(2) 0-8 7 7 1 6 

2 

*fctt©-2> ffll1E*B^IMt#* (A) fcK£LT>f* 

Uti] 




< , #*afflfea* i o - 1 6 cor y — /^m^ u r o 

R 5 EVMCH— "et>ftftoTv^"CfcJ:<. TkfSJ^ 

x 1 *5<fct*x 2 fi, Ev^R— ttllftoTv^ti 

£*{bfc*g> ##]»(■?*** 1-20 ©Aayy{U(t(fc* 
*S« ■Hr^SSfctt'f ******* U 

CD^f^^fi-g, 2ffi<Dy/U^~£iv&*£. -O-, 

-CO-. -S-, -SO-, - S0 2 -v -NR 

6 -P (R 6 ) -P (O) (R 6 ) -> -BR 

6 -*fctt-A 1 R 6 - R 6 ^ 30 

a K*ISFHfca s 1-20 o£Wfczk*». ifc* 

Bfft^ 1-20 o^n y W^b**S] ^-To ) 

hr*« 2 1 mm i ^os^^u^ ^ 

[000 1] 

m\mi-z>h<Dx-&z>o 40 

[0 0 0 2] 

[0 0 0 3] V**— ttttlCffiU^ttSS^^ 



( I ) 



^&m&rzt&m&ftt urn, a^u^tr* 

-/w) ^^^A^aJJ K^f (4,5,6, 

mm$B6 1-1 3 0 3 1 4^n) M&bHTi^*. 

l 0 0 0 4 ] *fc. a«^JRffc^«f«^^t LT^W 
# (Journal of Molecular Catalysis, 56 (1989) p. 237— 

247 ) , ^ (Djjfeia-im&feftifr^ >t^? Ras^^fo 

-jWjjU^^^i/Z n y WSWBTi - 3 0 17 
0 4 t!K£SL PolymerPreprints, Japan vol. 39, No. 6 p. 1 
614-1616 (1990)# if X'£9$X&>Z>*\ iS^?£f*i:iS 

[0005] - 2 6 8 3 0 7 

[0 0 0 6] 

Wb2] 

ZrCl 2 




SiMe 2 



[000 7] £ £>l-EP 0 530 648 Al -fctt* TESTC* 
[0 0 0 8] 

Kb 3] 



3 

A ZrClj A 




[0 0 0 9] L^U rtie>^)»J:o-c#?)^^ 

v^y^ ^h^tc. timmm. fammm. 

IS r<fc3j {^^^^^airWb^{^V>T. Ad* 
^^^/US^fc^7^/^"CS>^)!4^^(i. 40 YEA 10 
RS ZIEGLER CATALYSTS IN HONOR OF KARL ZIEGER AND W 
0RKSH0P(SEP. 1—3, 1993) {CX^*X hf±£ <9 y £ffl£tl 

%>Z>o 

[0010] *WR%bte. ^<D£ o t£fe&$Lffi\zmfr 

1 1/7^ WMt*^^ < : t & 20 

X 1 X2 




[0014] (5&P . MttjaJH* 4-6 coiS^JPJS-?- 

1— 4<OTy^/^g^U R 3 *3<£:tfR 4 «U ElMd 
R-Tfc»*-3Tv^tJ:<. WWJKflR*! 0-16 

fc^^T#:^l-4cor^yi-S^L. X 1 *5£ 

******* U Ytt, flaWK^JR 40 

j&s i - 2 o co 2 m<Dm<k7km&. mmw^m- 1-20 

2&h<D5 t /i'^=- ^^^rftx -o-, -co-, -s 

-SO-, -S0 2 -x -NR 6 - P (R 6 ) 
-P (O) (R 6 ) -BR 6 -^fctt-A 1 R 
6 - [fc*TU R 6 ttdcSWR^ ftftff 
1-20 <0#{fc*#«, «*BFHB» S 1 - 2 0 <D 

*5<fclM# (B) ^D^TW^TyU^^^A^fel 50 



0-87716 

4 



[0011] 
[00 12] 

(a) tk— «5t (i) xm£thz>m&&m<b&vnk^ 

(B) (B-l) #»7;K = ?A**^^*, *5<i:<JV 
*fctt(B-2) WeW&felWb** (A) iKJ&L/rW;*- 

^#ttf&&r ztt&m t frh & & r. t t utv > 

4 ; 
[00 13] 
Ufc4] 



$c . ... 

(C) Sr^^-ev>r'b«tv\ £/c, _hS£j£# (A) *5<t 

uq*a- (b) tm&*ft&mztm£ivit®mtm£z 

feott£<, «nE*» (A) $>£Xttft (B) fc^Hi 

[0015] xwrnztezx-isy 4 xom&jjmiL m 

[0 0 16] 

[0017] *m\\z.&z>*\'y 4 'sm&mm&t, 

(A) Tie— (I) T'm&thZ>M&&mit-£r®)h. 

(B) (B-l) *»Ty U 5. - A 7h=¥ >lt&®. *5£TI/ 

**iii(B-2) m%&m&.mt-&® (a) issLt^t 
[0018] m-r . ^mn^ruy 4 >m&mmm&& 
&mtm*wMirzmmLmk&m\-i. tie-as:**; 

[0 0 19] 



(4) 



10-87716 



WIS 5] 



X 1 X2 

\ / 
R 3 R 5 M R 5 




[00 20] 5W, MttJ^JH* 4 — 6 tfSH^&WK^S: 

[0 0 2 1] R 1 *5<£tfR 2 «U av>tdft3fcSjR*JS I F- 

yK tert-^/l-«^*tf 5>*tSo 

[0 0 2 2] R 3 *5J:{/R 4 tt, Sl/S^H— t*fc*fto 
TV >T t J: < , ^Sftgi 1 ?** 5 1 0 - 1 6 (OT y — 20 
A«*rt-fcL a-^^VK T^h 

[0 0 2 3] Zi%b<DTV— yyM, * 

^*±~/utj:l?a>7 '/up ^yi^ ; ^<>v?/k 7^=-/^ 
5vK ^mn/u^n \?jW£i?<D7 y — /kTVi^/U-g ; 7 
yK MJyK v/y^y^^ac^yK Ky^^yu^^ — 
jc^/l^^i^/K 7" a fyl^^^yK h7x^/K 

yuft ^<or y -A«* if ^«*W : f8W s 1-20 <7«»Ht 

[ o o 2 4 1 *fc, r y -frm^wm-zmi&mm 

fcti^SSJST*:* 5 1-4 ^Tyu^yi-g^ U SrfttfJK: 
tt, it&sEi: ra«^SSIS^««s i~4 <D7/\s*;ism&m 

[0025] x 1 *5j:t^x 2 ji. avMcin— -efcftfco 
i-2o (DffltTkmm. mmm^m* 1-20^^ 

U-*«*jWi, «*«-T«3flS l — 2 0 



( I ) 



wmitfcmmk L-ai, *He^i»m»tf * 1-20 

[0 0 2 6]|Hrt«iLm tKQt*^«;y 
^-77 h^rv-^i^r y d^>S; ^ac^y^ h 
[002 7] -Y t LTfi, fflCSIHtft£40 

^yi^;**-*— K ^sis/i'X/uyx-^—h, p-h/^> 
7s)\s7**— K hy ^^yu-<^^xy^^^— 
hy-fy^^y^Vif^^y^^^^N. ayu^^ 
ifv^y^^^— h. ^^^^y^cz-o-^^^y^^ 

hfti? (DXAr-?**— ; 7<^y^y^w^— 
h % ^m^yu^yu-^^^— ^<>"^^xyU7^^— 
h N p-hyu^v^yu^><^— K hy^^i^O*^ 

[0 0 2 8] ^tufe<0 5*>-efi^^ny^IlS^-*fcl4RSl 
JB : HSrt s 1-20 «>«tolc**-C*)5 r 

Yii, i~2o <d 2ffi<n$n\zkmm, mm 

H^^i — 2 0cO2ffiCD^ay^{b^{k7K5gS. 2« 

-CO-, -S- N -SO-, -S0 2 ~NR 
6 -P (R 6 ) -P (O) (R 6 ) -BR 

6 -t^i-Ai r 6 - [fcfc'u r 6 v&mm*. 
a y >-n^, mm^m* 1-20 ^wt**^ 

v. ^^^yu-1,2- 1,4- 
•rh^^^i/^v 1, a^\^f-iyu^, l,4—>^n^ 
^riXU-V^ifcOTyU^-t^^ft ; v>7x^;Mf^ 

ztosmm+m* 1 - 2 0 <d 2 m^m^mm ; * ° □ 

^ ^ u ^ ^ <7>±ia^*jR^H»is 1 - 2 0 (7) 2 ffico^t: 

v-y UV % v^^VUv-y l^^, ^xfyUyijl/y, 



(5) 



fflO-87716 



7 

T/^ji'T y — /U- v- y r y — ^ > y u^s ; 
s^v-y u-^fcor/^^^v-y u>\ r/^ry- 

2 o <DjJMb*S«k tfSWBffiBa* 1-20 co/^n yyft 
[00 30] EJi-F^-fc«B-*G£ ( i ) -e*£*t*j®£&: 



10 



8 



[003 1] 

Mb 6] 




[0 0 3 2] 



R 1 


R 2 


R 3 


R * 


y *a 




i-*7*;i> 










i-*-7*;u 






1-*-7*vi/ 








1-*7^Jl/ 


9-7 x ^ > h l J ^ 




y 


1-^7^yl> 


9-7 itVh'JA' 








9-7 it^h'J^ 


y 




9-7 jl^V h 'J A 


9-7 x t y MJ ^ 


y 






9-7 h- fj >P 




:/p tr;u 




9-7 ifyfijA 








He 














9-7 h U ^ 





7*P fcT^ 



9-7 *t>h'JA 



9-7 h 'J * 



9-7 h ij A* 

He 




COTO 





Ma : y i-Pr : 4 y ^ P fcT;l/ 



[0033] #3693-ei*. JiSecoi5*^«j^*5v^ fcae^»b^«i«:fflv>srifc"e#Sc 

^yW^^r^A^JS^^^^A^JR, ^7~$J*&m % [0 0 3 4 ] r <D X 0 ^S^JRfb^fi. ZctxIiT 



9 



R 3 



to- 



R« 



R 1 + BuLi 



6> 



R 2 + BuLi 



(6) 



R 3 



m 10-87716 



10 



[003 5] 
lit 7] 




OTeV R' Li 




OTeV R a Li 



( 9 



Z-Y-Z 



R 3 

(6 






R 2 



R* 



R 1 R 2 
Y 



CI CI 

\ / 
R 3 Zr R* 




CD 



2BuLi 



ZrCl< 



[00 36] (B-l) ^mCTtV ^ n £ A*-* ->ft*Wtt. 
tfefck&coT/^/ ^fyt?*ott) <£<> 
2-7 8 6 8 7^«iC#J^£tbTV^«fc Jft'O^^ 

[0 0 3 7] ^5K^*POryu*y^Vfi, fcir^tfT 

ft* i -t y * atmw** ^«<^#afl«j^ic, h 

(2) ^<>"t?>\ jX^yUzt— 7VK ^h^t 

(3) -oif>-. h/^^^^^fr^-ehy 
[0 0 3 8] Tyi^y*-^**, '>fico*r«&JB 



titfC 1 . Br. I ^T*<5o 

[0 0 3 9] T/u$y **^*r«BKi-SIRfcfflv^na 

^7;^;^^Aft^ttrit ftf*ttt-tt. nyy 

30 Un-^7;u^!>^ hy ^y^/u7Vu*~£ 
A x hysec-^/UT/U^=.r>A N hi) tert-t/^/UT 

t/u^^^a, sy ^f/u7/^;^!>A, hyf^ 

□ y/i^7;i/ h y y^nt^f^7;^; 
— $J*t*l£<D h y nT/l^/UTvU^—^A ; *?**f- 
/UTyu^^^A^n y h\ v?xf;U7;U^^A^ny 

AW k^-T K; i^y 5v^T/i^^Ay h^->h\ 
^jVTfr * =. $ Ax h * v- Kft if (7)^7/^7/1^ ^ 

Ktt H<Di?7/l'*/i'7A' ;-!?A7 y — n^rv" 

[0 0 4 0] rtu-^co?^ h y TVi^/UTA^^ 
A N h y v-^ nTyu^T/i^^£A^#^L< . h V 

50 f - ^&WKi-* KB- JB v > Sl7;u * =. * Affc^ 



(7) 



11 



tbx, tkhos. (ii) -vrnztiz-c y^u^r/u 

[0 0 4 1] 

(i-C 4 H 9 ) x Al y (C 5 Hio) z - (ID 

So ) 

10 0 4 2] T/u^y= 3 ei^>'S:iSM^^fflV>^tv6 
jgJSEibTM:. hy^>\ *y 

>\ ^:/y >\ Kx#>\ ^f-x 

v*^oj««a*MtoMi ; ^y y *r«. ^fa 

^S^^**^^§fl*S^<b7K*}d 5 »* bv\ 
[0043] ±ia^<fc5*^T/u^^^A^Mt;^ 

t^-e#s 0 (b-2) saiaas^JR'ft;^ (a) tstb 

X4:t>*t*J&titrZ<b&*i: brn, 1-50 
1 9 5 0 1-502036 -5§^*L «Bfl 
¥3-1 7 9 0 0 5fm «NS¥3-1 7 9006f 
^ > ^^3 - 2 0 7 7 0 3^18> #i¥3 - 2 0 30 
7 7 0 4-^&ff« USP-532 1 106 #*«ce«E 

m*mfz>^tft-?%z>o sxt, (b-2) gusaii^feSfb 

[0 0 4 4]/K^Ri Ltlt hU7x^M*ny, 

/u) tKo h y x ( 0 - h y y^ *n h y * (3, 5- 

v^y *?jV7*lz^)V) hy^ ('^^y^n 7 

i^yu) jKny, Mg C 1 2 . A 1 2 0 3 > S i 0 2 -A 1 2 40 

[0 0 4 5] 4* % s&M&*lk ITU h y :7^yU;fr 
yl^^£ Jvr h (^>-^-7/U^-a-yoc^yU) /Kl^ 

;utn7x^u) jtfu— k ^N-^y^/ur^y 

[0 0 4 6] *;u*7y<k^*t Ltd Kx:**? 
^ l-#yu^<£:/-r#^^ h^n-y^yu-T >-^~£ 50 



^BS¥ 10-8771 6 

12 

A (l-^yu^ Kx#) aKv~-K hyn-^yi-T^^ 
£i> frS-S^M^^^*) tfU — K hyn-^yi- 
T^^K ( h y t^'M' K-7-^yU/<^>'T r 

[0047] iiaco^ 5 *mew£^ft£* (a) t 
Rfc^xj*^&mm-z>fc&%>(B~2) ism 

m (A) «BE^T/uS^^^*Mb*«(B^l) 
»<tW/*fc*4»»&IWfcd« (A) kKfcLT-frt-:/ 

*S b-c#»ryu J*ft&9o (c) Sr-&A/T?v^rtxt 

[0048] ^(c^bTfflv>e 3 ^<5 (c) waryi^ 
«*.tfna-*!W; (in) t?« 

£ tv%^mT/u M\&*to Swim 

So 

R a n AlX 3 - n - (HI) 

R a ^*I^m^i-i 2COj^{b7K*ST-fe 

3ffc5o ) 

JbSB— AS^C (III) tc:*3V>T. R a fi^M^^l- 
1 2 0>Uttoicj|«, fc i ^« Tsu*/um. i/? o ryu^ 
yuS*fc«T y— yu*-CS>S^ % Rf^j(c(i s y^yK 
m^/K n-ypt>, ^yynf/K >f y^/K 
^yK -^vvK ^^yw^ifOTyu^y^S; ->^n^< 
>^^yK v-^ a^ixyi-Ti^coi/^ nTyu^yi-S ; 

^yk h y y^ icor y — yug^ irea> s c 

[0 0 4 9] -<D£y^mT;i'*~VMk€ty>) (C) 

a, h y>r y^ntryuTyu^n^^. hy^r yy^yu-r 

;u^nr)A x hy^^^yuryP^^^A. hy (2-^ 
yU^v^yU) Tyl^^A, h y ^ — ^ 

if co h y T/^/i-rju ^zz-ry j± ; y^u^/uT/u^^ 

rj7A^ny Kx ^^/UT/I^S=. VJ*?v V b\ v^-fy 

^^nij h% i^y^yi-TyU'^^^A^a ^ K^ifcoe^ 
Tyu^ryt-Tyi/^^^^^^^^ K ; y f-yi-T/u^^^^ir 
^df-^ n y h\ rc^yuryl-^^^A-fe^^^ n y h\ >T 
y^ntVuTyL-^^^^ir^^r^D y h\ -J^frT/v^ 
=-$J±±7>*?u}) h\ ^^T/^X =- $ Air ^^r^a 
^ K#i<7)Ty^yuTyi^ =■ A-fe^^-^N^^ K ; y^ 
yuryu^ — n y K ^^yuTyU^^-^Av 5 ^ □ 

y k, -Yy^ntvuryu^^^A^ny k, ^^yur 

/1/;^^v/7d ^ K^ifcDTy^^ryuTyi^ ^-^^ 
7/f K; 5^3c^/uTyU 5 = »> k^-Y K, 

fvu-Tyi^ ^£ A/M' K^ifcDTyu^f/^Tyu^^ 



13 

[0050] ^.-kMmjfr $ = * MteSVs (O a 
r, TIE— /J55£ (IV) •CS^-S'fk^SrfflVSrirfc 

R a n A 1 L 3 -n - (IV) 

R a tt±SEi:P«-C?&<?. LI4-OR b - 
OS i R c 3 «s "OA 1 R d 2 — NR e 2 S, -S 
i R f 3 **fe(*-N (R* ) A 1 R h 2 *"C*>9, nfi 

1 — 2T-fc>?, R b , R c , R d SSJztfR 11 Cfcp<^/K 
:tfvK -Yy/af/K -fyr/^vK i^n-^vvK 
^^-/^if-Cfc'P, R e tt**JS?\ ^ 
/K -I'yT'ntVK 7i=/k hy .?< JJA-fc iff 
£>•?, R £ *5<fctfRs ^^/^ifCfc^o ) 
r <7?<fc 5 /JSSWT/i'S = ? Afl:*«|(0*!6»t?tt; R a n A 

1 (OA 1 R d 2 ) 3 -n ■V&£frZi\&%>. fcatfE t 

2 A 1 OA lEt 2 « (iso-B u) 2 A 1 OA 1 (iso- 
Bu) 2 *#Wf*UV\i 

[0 0 5 1] JilE-^ (III) (IV) X-mZtl 

[0052] *&wiz.&z*u7 4 ^m&mmmt lt 

H, ±k*-t£ 

(A) Buia-asst (I) r-^^n^iS^S^feit. 

(B) (B-l) W*7/M=<7A^=*Mfc^:fc < fcUv / £ 
fc(i(B-2) fflflSS»&«Mb64fe (A) kmJ&VX<{*> 

[0053] sii-, *&mz.&z>*i<'7 4 >-m&mte 

mt. (a) w@&Mte£*to, (B-D ^rmr/u$-i>A 
tt'Xb&b (*fcii(B-2) -Y^-wb-fjt-^Mb-g-fe) 
jsitf^to&LT (O ^mr^x^Mt-^k^ 

mmi\&mm&fr*-fc.\tt\s7 -< >-m£&xm&irz> 

-&IR*liffigCffoSi^ (B-l) ^T/U5 = !>A^-=3f:-> 

<ba*£ (C) ^T/u $ - £ h*®&L.. & 

i^T (A) B*&fM^irA6"*-<&r2:a*&£lv\ 
[00 54] (B-2) W 3l" Wb-f 3}" iS&ft&m ^rttffli" 

•sB»i, (O ^mr ^x-V MY&mk (A) 

JBfbS-ifeifctg-g-U (B-2) -ft^W^Vtt 

[0 0 5 5] ±effr*»Sra6^i"4t;:BLT, (B-l) *T 

(a) mz&mksvw nw&&3ma- 1 <r>m=?-vc (a 

li, Mio~ioooo> »*b<ii 

2 0-5000 T**> 9 , (A) S^&JSft^WjftS 
12, 1 o- 8 ~ i o-^/k/y 5/ HA- («f£) , »* L, 
<lil 0~ 7 ~5 x l 0" 2 ^vt-/y y hA- «§$£) <D$m 



(8) #^¥1 0-8 7 7 1 6 

14 

[0 0 5 6] (B-2) -Y^VftH-^-Htfk^fcSrfflVS* 
(A) m&&Mk&*lk (B-2) 4 
■£r<tok<n*:/uit ( (A) /(B-2) ] «i, ii^O. 0 1 — 

10, $?*L<I40. 1 — 5<£>ftffl-C£>9, (A) 

&:K{b-a-^£>itfite, &u o- 8 ~i o-Mr^/y y Fa- 
08$© , »*L<f±l 0- 7 ~5 x l 0- 2 ^/U/y -y f» 
a- GS$£) (7?«gfflT-foS c 

[0 0 5 7] £^ia£U.TfflV^*X3 (C) 

10 TA^^A^^roTA^^AJi^F- (Ale) t 
(B-l) *T«I7 A $ ~ £ J*tt MbS-fe^T A 5 - ^ A 
M-T- (Al B -i) k<DM.=f-tt (Alc/Alj-i) ii, ii 
^0. 02-20, fftL<li0. 2~1 OW^IST-fc 

[0058] ±E*»tt&*$Hi, m*»«f t^-g-L-Tfc 

^ «>i&a~f •SBSroiB^-ilSfcfcs 5 0-15 o^C, 
»*L.<f4-2 0~l 2 0*Ct?*)t), ^ite^ a (il~l 
0 0OM jftL<li5~6 0 0^t*5, *fcs 

[0059] >-m-&fflM^|g?Mi-ffll'^n.'5 

^ N 'O-^^ ^-y-^, Or Wi/. 7 s 1> 

w# *r»« k*<Dnmmmkfcm ■„ 

30 [0060] &mfo»&tt\'7 -f vK-a-fflte^i Lt 

11, wiiatt*AW1-t- (A) 9&&«Mfc64g. (B-l) 
TyKs^A^Mb^, (B-2) 4 Iri'Vc-i Jr'^mt 

1 1> iffiro^«qs«fc^«*imcia^^n-c?i-5fflj^ 

[006 1] r ro<t 5 ^cM^i: LTft^(cii, 

(A) ±e-*SW; (I) T7«*ix4WIMMWb*«»t, 

(b) (B-i) #«T/P5=iyA^-dfWb-a^j*3<ttjs/* 

40 7tJ4(B-2) -iHr^WA X-i/mk-frVukimWZnxteZ 

(A) ±E-«SC; (I) "WK^ixSW^WWt^i, 

(B) (B-l) war^5=^A^v-fb^*3<tu : /^ 
fci± (b-2) -Y ^-Wb-r si-Mtfb** £ a*ffi«te*vc*a 

( c ) m®T;\, 5 = -Mfca* kfrhte* wt&mr h 
[0062] zvzitz&mLtim^m^ibtizfflk? 

50 1 0-3 0 0 urn, ffSL<li20-200^m(O»E 
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[006 3] C©5 LTIi, #?LflSfcfb4fc 

L-< . fcixliS i O z , A 1 2 o 3 ^ifSr^-r 
5Ci -So tfHWb^f&WWW** ^ Ui*6H4* 

t> l< li*^ «-•- Ltifilc 

[0064] Btwft&as o*#) ttzmfrtm 

»s (A) il#&S{b^:fceW(B-l) ^fiSTA-?-* 
A^-XbS* (;£fcli(B-2) ■i'tWMJfyffib^ 10 

#f£»*»#«*k3-B:'5K*8L"C» (C) ^TtfSST: 

[0 0 6 5] rwKHWJS^-JWffttffig^jStf^S*^ » 
4 L< li^T-4«S#£ (B-l) Gmr/^-VJ****/ 
iter® (*fctt(B-2) WahvflS^^-^ttfb'S*) i^r® 
•g-^tt^-tir, JSfCV>-C (A) il#&Jg{ b£-fe £ £ 
■Br5A\ Sfcli(B-l) *17/k5 = ^AtJf-Mb^l 

(4fctt(B-2) ^^{^i^mc^m b (A) 20 

[0066] Jbf5#j£#&i&a-?-3K&RL-C, (A) 3 

&&mik&&>}-±. (a) <om&&& 
AmciutLTfMKMJt&flci shtc<o, mm o- 6 ~ 

5X1 0- 3 ^/K L<li3Xl 0" 6 — 1 0- 3 ^-/K7? 

ttfflv^n, (a) m&&mit-&%o<owk&i-s~ 

(A) m^Mit.^l'P^W^mW.'f-^U LT#J 5 
x i o~ 6 ~2 x i o- 2 ^e/i-/y * hA- (SfflE) , L- 
<lil 0~ 5 ~1 0- 2 ^/y y hA- C^flSO 0«SfflT-fc 30 

-So (B-i) ^T/^-v-A^Mb^^coTA-s.^ 
(a) w&&R<t-&%> t P mmmtm t <dw.=fvc 

(Al/^^S) lix «*1 0-3 0 0 0, »*b< 
|±2 0~2 0 0 0fW. (B-2) -i st" Wb-r ^ttfb-g- 

m&m^zwr&. (a) m&&m<k&®>b(B-2) 

x^mk-kt&btn^^Vc C (a) /(b-2) ] ii, ii 

g-0. 0 1 — 1 0. $f£L<li0. l~5CD®ffl-efc 

-So 

[0 0 6 7] ±:1E#^Sr«S^-rS^(OS^-iBLSl2, ii 
t-5 0~15 0t, »4L<li-20~120tT*fe 40 
9, .g&W#ra»21~l 0 0 05>ra, ffSL<li5~6 0 
O^ffeSo ^-g-g&ttiSM-liiB^iaS&^bS 

[0068] m^mmkfm o&#) *m^z>w&\z. 
ii, (o ^mr^^-^Mt-^m^mm-t^-b-tm 

JU\ (C) *»TyuS = *Afls-WW4, (A) 9& 
&m\&^<r>W&&M>Wt- 1 ^7Ai^fc») 5 0 0 
^E7H^T\ Sf* L<ti5 — 2 0 O^war-ffll/^HS 

[0069] &&mz.&z>*i'7 ■< >m^mm.mb lt 50 
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ii, we««tEWfcSfefc, gne (a) mmtmit&vo 

b. (B-i) W^TAS^A^Mb^fefciUV'ifcfc 
(i(B-2) J^^it^mK&ttobnfc&T. &mcj& 
cx (c) mmr;i>i~t>Mk-&%icoMfTicx-uyj 

[0070] roi 5 ftttflte LTii, 
b. 

(a) ±ie— (1) T-^^ns^^s-fb-a-fei. 

(B) (B-l) #$TA5 = !7A;^->{fr^:fcottJV'£ 
fcl±CB-2) fifliaS^S-fb-g-fe (A) iRJ&L-C-Y;*-^ 

tt*w*ffcfz>ik-£®b. ^s-a-ic«t«9^rs^u-7 

(A) ±ffi— iKst (I) T-^ £ tv%m&&Mik-&®) b , 

(B) (B-l) ^Tyu^^^A^Mb^tJ-tU 5 /* 
fcli(B-2) SSiaS^R'fb^-te (A) tSJSLT^t> 
^^fiW-Slb^-feiv 

[007 1] rroj;5 ft^HHfi^ttBBix IWFHKH 

(a) w&&m&%». (b-d *#t/u5-^a^- 
**s\k&m (£fcte(B-2) *'^m\&m *j 

iU^rMf-J: 1 ) (c) ^mrsis ^^t> Mk-irVvcDtfteT 

fi*Lv\, r<o^, te£^) irir-bfc, 

(c) *^T/w5 = ^A{t;^^ffl>'^r irtr-#s, 

[0 0 7 2] ^Hftt-^l-I^LTIi, (^5» 

(i, Bg@fr^*» (j&ft) tc-^itxs (A) iS^^Jgft 
-g-feltpcojS^JR^lfellLTs mm 0" 5 ~2 x 1 0" 2 
w/Uy^OMt) . »4L-<li5x 1 o- 5 ~l 0 

^12-2 0-8 0^, $f4L-<«0~5 O'CT'fo'9, ^ 
^a-^-^tiO. 5-1 00B*IW, »*L<(il~50 

[0 0 7 3] ^Htfi-a-t-fflV^^S^-l^^^^iLT 

U< lia-&l-fflv^^^^St><0^:P]C*y-^— *fcli 
m-S-i-ffl v N <bn.S to t in D^e y -v— t a - 3f- U 7 W V 

[0 0 7 4] ±fEroi5icLr#ibtT,fc^-l--7^ vfi-a- 

fflte^ii, asfmig^fcwi o- 6 ~i o- 3 ^ 

7i«^, »^L<li2X l 0" 6 ~3X l 0- 4 ^*9AJl 
•^cojff^JBB^sffl^^^s ^1 0- 3 ~l 0-^7i 
J^^, $f*L<li2x 1 O" 3 — 5x 1 0" 2 ^7 AM^-co 

fc(B~2) -Y*VflS-f*>14fl:**rt4 % (B-2) ^f*^b-< 



(1 o) 



0-8 7 7 1 6 
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tytt^W^^^i^t it l o- 7 -o. 1^7 

-WB^ #3=L<te2x l 0" 7 -3x l 0- 2 ^7^IST- 

[00 7 5] £ ^Cffl^aot^t^I^f 

L<J40. 3-300g, #lcJfJL<lil~100g 

[0 0 7 6] ffi^ffiM&fm OSSM «rffiv^»&fc 
tt. (C) fi7/U^[)^*I^Wt^:iW 
4LV\ (C) ^T/u5~*A<fc£*li (A) 10 
^JRfk^^^S^&JB^ 1 ^9 AJg^&fc "9 5 0 0 
^-/HJJLT. ff4 L< 115-2 0 O^ywl-Cfflv^ I i 

[0 0 7 7] ti-7^yl^ffltti(i> _hfe<D£ 

[oo7 8] ^fcrn^^^s^o^t-^^^^m 
[0079] ±ibo>^^7 >r ^m^mMm<ofp&Tiz$> 

m&tmti><D&mi<^^tfrT+%s x^y v^s** 

[0 0 8 0] ±^*^y 4i/m&Wm&^x*^7 

rtco (a) m^mit^^m^m^^mmt L, 30 

AND , £f£L< 141 0" 7 -l 0- 4 i/7^/y y h/u- 

[0081] ummm^tc^mm^mm^m^^m 
[0082] ^f-u^-o-cofi^i&ffn, y — at&ffi 

SrlUfii-SSRJctt, 100-lOOU ff^b< 

^-5 0-9 0 < t:cD©iaT^Sri^a^L<. ffiffS 40 

^mzmsfrtzma^ m%- 100-25 0^ 

47-120U $?4L<{4~4 0-1 0 O^CDffimX 
fc^WSSiUV ii*. 0 0 

kg/cm 2 % »SK(ifE-50kg/cm 2 (D& 

£>3 0 50 



[0083] #e>tt^^-^^ a 

*4 w fc ic <£ oTWHSi-5 r t &x% z>o ' JtS^rwy j 

Ltd m^ J HS^2-2 0cOo-^-u^^ v % /c£ 
itfifl/y, yntvy, l-^fy, L-^^7^ 1- 

>\ 1- Kf*-fc>\ l-fh7fty, l-^f-xir^ 1- 
^99^^. l-^=>^^;j^*® j m^3-2 0c^ 

7^ 'n K^ir^ 2-7*^1,4,5,8-^7*7-1,2,3, 
4, 4a, 5, 8, 8a-*-^ * t * if *r#tf* r. £ 

[0084] ±EtU7 ^ ^a^fflM^fl, 
[0 0 8 5] 

[0086] 

[0087] Tfcjs, *jsft«y^*3v^-c. c ^ ] 

(i x 1 3 5^^ jj ^"tWJEU d 1 XgT^bfCo 
[0 0 8 8] 

^v-V^vMVU (2-^/t-4- (9-7^^Vhy 
yu) (2-7^-/1^-4- (9-7 h U A-) 



A) 

[ (2-^.^-/1^-4- (9-7it>h!i^) ^Vt-'^/u) (2 
y^^S aOmliXal/y^^-xf/H- (9- 

y^-r^ h y a-) ^^vi. og (3. i3;u^ 
zu) % mtk^— r/u-2 om i mmwmnx7k/< 

Xt^LWU. 6 4MSfi^n-7^/uy^^AcO 
^f->^K2. 1ml (3. 44;!i^) **o< 

^ feK 1 8 «NW®S$ii:. Hfe<7?SfiT^7 V -^#/t 0 
»CI ^RlSffi^^&TK^ L/c ^/u- v 5 ^ o a isy> is 
3. 7 9ml (3 1. 3^y^e/u) ^tsU%^— z r^ 



(1 1) 
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t20ml tcv$i>o< 9®TLfdo ffiTt&T&mffiXS 

ftCCuSCN, 4 0mg (0. 3 1 ^ V^M 
Tfr 2 0 m 1 Sr»PX-fcft, 

yrVO. 96 g (3. 13;U^) . **7k^-— "7^ 
19mli:i. 6 4MSS COn-^/HJ ^£ AtfV^tJ- 
^$$£2. 1ml (3. 44;y^/H £_hia£f^«l<7} 10 

[0 0 8 9] Rfcrnfemtty-i hTHIilU ats£Sr«a 
2 S0 4 "C«*Ufc« IftWESrSffiT-eBS-ra-itei 

[00 90] 20 

FD-MS : 6 8 2 (M 4 ) 

NMR (CDC 1 3 v 9 0MHz) : 

5=-0. 1 4, 0. 0 3-0. 25 (Ztl^tlb s , 

nu S i -CH 3 ) 

0. 9 0—1. 38 (xxk CH 3 ) ; 1- 98 — 2. 7 
1 (m, "CH 2 -tCH 3 ) ; 3. 56-4. 2 1 
(iru -CH-S i) ;6. 09 — 6. 51 (m, -C 

ci ci CQ 

TOT \ / 



= CH-) ; 7. 1 5 — 8. 1 5 (m. Ar) ; 8. 5 
9 — 9. 0 4 (m. A r) 

y/>) >r>-x^/u) (2-^^-4- (9-7xtyhy 

M 4is=r~M (2-^^i^4- (9-7xfyMJyi^) 

^yf^) S^^S^^l- Og (1. 4 1;ii^ 

^T^flL^^l. 6 4Umm(On-y f ^V^^^<D 
^*c-$->m&l. 8 3ml (3. O^y^e/U) £v£o< 

7k^<^-e^*PU ZrCl 4 , 0. 34g (1. 475: 
1/yiOmlJrMfcl ^j^SrWBU 

o. 5mifeMty^5y-«, saiftu Tiasre^ 

%) o 

[009 1] 

Mb 8] 




[0 0 9 2] #^nfc^^feCDfet4S:TIEtC^rf 0 
NMR (CDC1 3 > 9 0MHz) : 
5 = 1. 13 (t, J = 7. 6Hz, 3H, CH 3 ) ; 
1. 40 (s, 6H, Si-CH 3 ) ; 2. 26 (s, 
3H. CH 3 ) ; 2. 3 2 — 3. 0 3 (m, 2H. -C 
H 2 -) ; 6. 6 4, 6 7 1 (^fb-etts, 2H) ; 
7. 12-8. 3 1 (m. 20H) 8. 63 — 8. 97 

(m. 4H) 

[0 0 9 3] 

'yt^-^yyi/^si)^ (2-^^-4- (9-7xtyh!i 

[ (2->^U-4- (9-7xfyh|i^) (2 
tVu-4- (9-7xt V h y AO >r yf^.^) i/^ ^ 



Me : y ^ A- 



/i/i/7 v^-frjS] 50ml->a uy^ (-2-^ ^-yu-4- (9 
-7xtyh!i/u) ^yfyi. 39g (4. 5 4 ^ y 
=eM % i*^-f/u2 8mi ^nx. ft*#H*tSk 

LfcJ&Sfc 1 . 6 2Mmm<On-y r ^/\-V ^<}J* 
(D^f->-jg^3. 1ml (4. 99-; ii ^yu) £r*$>o 

fc. Zfcfcl r waCJl^ftS:*^ Lfc vo< n n 

7>-5. 5ml (4 5. 4$l)*eM Sr^tf^TK^-T 1 
y«2 8mlWo<^)ITLfc 3 «TT*T«H»-e 

iftCCuSCN, 6 0mg (0. 4 5 ^ y ^/U) *5<t 
Utte 7 ) c ^-7 1 yu2 0m 1 &^^fc^ s 7K^*T^£flL# 
50 fftiS!Lfc2-^a^-4- (9-^^^->hy 



(1 2) 
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/u) >< yr^ 1 . 5 2g (4. 54;!i^) . SiTk^ 
-r^3 0. 3mll-l. 6 2MgS^f^yf 
A<D^*1f>18SK3. 1ml (4. 99^!i^) £_h 

TLt 0 MT)^T^> bSffllc#H&U £ <b 

asssr«as3NH 4 c i^ ^fp**a*oiiiiicj5t}^L, 

3 1 g £r»fc. r ^a^*ttrneil±^»f4S:fTt>-f 

-To 
[0094] 

FD-MS : 6 9 6 (M + ) 

NMR (CDC 1 3 ^ 9 0MHz) : 

5 =- 0. 13. 0. 0 7 (*jT,«h,b s . &trttX6 

H> S i -CH 3 ) 

0. 6 8—1. 05 (nu 3H, CH 3 ) ; 1- 23- 

1. 7 5 (m, 2H) ; 1- 9 2 — 2. 5 7 (m, 5 
H) ; 3. 7 9-4. 0 4 (nu 2H. -CH-S 
i) ; 5. 9 9 — 6. 3 3 (nu 2 H) ;7. 0 1 — 
8 . 0 2 (m, 2 0 H) 

8. 4 5 — 8. 8 3 (m, 4H) 
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y/U) -f >-t^/u) (2-^ a (9-7 ^-T>h}) 

M sOt—M (2-^0^1^-4- (9-7^>hy 
;u) ^Vt^/U) *?* t f-A'i/ s 7l'2. Og (2. 8 7; 

tK^<^-C^*P bfc# 5> 1 . 6 2 Mitg^n-T/^/U y ^ * 
6 4ml (5. 8 9;|i^/U) & 

ftSrac^^-eiftSPU ZrCl 4 s 0. 67g (2. 8 
7^y^r/U') fljRsSSrffc^fcSBJlnbfco jRWTSL 7k 

;H 0ml-C2Hia^m> m\L^^h^— "T/W 
3 : 2^^10mlT*4(El^^ f 9igb/Co ££>l- 
Wct^^T, 0m 1 -C^bfCo Jfcte*fel3fi{t;*^ 
U-^2 0 0ml &lMz.tc^ ^SSfcSritiibfc* 
fc^£*HittB U feK^—^H 0ml hWc^ 
20 uy2 0ml&tet^7y^ «6*U T12STC 
**jft5BW*&fM^*£ bTO. 2 1 g»fc 0M* 
8. 5%) o #&*bfc±^*tO*ttSr™-*i-. 

[00 9 5] 

[ft9] 




He 
Pr 



[00 96] NMR (CDC 1 3 . 2 70MHz) : 
5=0. 82 (t, J = 7. 6Hz, 3H, CH 3 ) ; 
1. 3 7. 1. 4 1 fttlftls, 6FL Si-C 
H 3 ) ; 1. 4 1-1. 5 0 (nu 2 H) ; 2. 2 7 

( s % 3 H, C H 3 ) ; 2 . 3 0 — 2. 38 (m, 1 
H) ; 2. 7 5 — 2. 9 0 (nu 1H) ;6. 67, 
6. 7 1 (-ttb-Ptts. 2H) ; 7. 2 1-8. 13 

(nu 18H) ; 8. 2 4 (s, 2 H) ;8. 7 5- 
8. 9 5 k 4H) 

[0 0 9 7] 

C^^/t^^v^A- (2-J^/U-4- (9-7 xl-FIs b I) 
/u) (2-^nt:Vu-4- (9-7 j."*"^ h y 

>C) ^^fe 

[ (2-^/1-4- (9-7ifyhy^) ^^vlO (2 

/U->7 >-^/$] lOOml^a \Z-2--?v tVu-4 

- (9-7xtyhl)A) -Y>x>2. Og (5. 99; 



ij^eyu) % djfcfccc— tvu4 0 m 1 SrJPx., ^#ffl^"C 
7k/<^-e^b^?> 1 . 6 7MSS^)n-^y ^9 
AO^f-VJS}K3. 9 4ml (6. 5 9;!)^) £ 

*£o< ^^Tbfco «ti*tsl 7k>«s:^baaic# 

#7to »^r<0^ft^*7X*bfc^7«^/^^na 
>7>^7. 2 6ml (5 9. 9 * y -t/W) Sr^tflfek^ 
— 7VMg8£4 0mlWo< 9STUc 0 ^T^-T^IrI 
40 ibid 5 ^SiS^it/Co ®SM^G4 7>f^ 

* -TiSi© bfc&, # 6>ix^a«S:«ETT-a|jBI b*S 
/C^^^/u^nn^^iSJiSrS^bfc. '&btl 
fcSlWCCuSCN, 7 7mg (0. 60;!i^) 
tSit/flfeK^— 0m 1 *»Px_fc&, Tk^^t 8 ^ 
bft*s&, ^*wajbfc2-^^/i-4- (9-7xtyhiJ 
/^) ^>rVl. 92 g (5. 99;!i^) , MtK^ 
— 1 9 m 1 \C 1 . 6 4 MMA^n-y^i- V^V 
^^^m^3. 9 4ml (6. 59;!i^) §r±ia 



(1 3) 
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tjcj:^, 5l?Sf±^fo^^^tfe@^4. 64g£# 
tea Wcx^y-;i/^DiT!i^7y-t, sa^L?-r 
V^-^»^@»lr4. 0 3g#fc (JR*9 5 

[00 9 8] 

FD-MS : 7 1 0 (M + ) 

NMR (CDC1 3 , 90MHz) : 
6 = - 0. 37 — 0: 31 (m, Si-CH 3 ) 
0. 59—1. 78 (nu 8H) ; 2. 13-2. 71 
(nu 4H) ; 3. 8 6 — 4. 12 (nu 2 H, -CH 
-Si) ; 6. 10 — 6. 4 7 (m, 2 H. -CH= 
C) ; 7. 0 6 — 8. 12 (m, 2 OH) ; 8. 6 0 — 
9 . 0 8 (m, 4 H) 

y/l") -f ZS7 ! =-/l') (2-^nfcVU-4- (9-7xfyh!i 
0m 1 i/^U^? \Z (2-^/1-4- (9-7xt> h y 
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M <4^=r=-M *y*^)Vi/yi/\. Og (1. 4li 
y fcSsszk^— -ta-i 5 m 1 ^n^_. tSfiSt* 

Jk^X-CJftSlL*3ftJ& 1. 6 7Matt^n-^y ^£ 
At^^if^^Kl. 7 3ml (2. 8 9^!)^) £r 

7k^*T^£PU ZrCUs 0. 31g (1. 34^ 

2 : l^»3ml^»lHl^*llfc9igLfco 
\Z.m\m^^2 5 m 1 SrJn£fc&* ^ffi&feSriftflU 

STC**ixS B«rtfcS:««a»*i LT 8 2m g#fc 
[0 0 9 9] 

20 [fbio] 




[0 10 0] NMR (CDCI3 > 9 0MHz) : 
5=0. 82 (t, J = 7. 6Hz, 3 H, CH 3 ) ; 
1. 05 (t, J = 7. 6Hz, 3H, CH 3 ) ; 1. 
4 1 (s. 6H, Si -CH 3 ) ; 1. 19-1. 69 

(m, 2H) ; 2. 0 3 — 3. 0 2 (m N 2 H) ;6. 
6 7. 6. 6 9 (tWtls, 2H) ;7. 0 1-8. 
2 5 (nu 2 OH) 
8. 5 9 — 8. 9 8 (m, 4 H) 

[0 10 1] 

v$&m 1 ] %ft\^mmm&^tz.p\m% 1 y y h/w# 

7^77^3|c*ffl!L*: 0 0m 1 S:AH, ^ 

a tVy^ 10 0^7 h/U/h r ^ifai 5 0 

t-e 1 5 ^mfftofco &v ^hy^ y ^/ut/u ^ =. # 
;y =*f->- (v-^y ^^ttffijy^/t-r/u^y ^-^^^g: 

HU h/^vidS^ILfct^) SrT^^^t7A^ 
ftlt'O. 7 * y^-fcfflR-fc. -&^lT*#^tbfc^ 

a) -f y=f^) (2-^^/1-4- (9-y^-r^h])M 

JS^lftWT-O. 00 2^y^7A^tSr^T^^<t 

/Co 5o°aciT6^a^^o^^>fi(D^^y- 



3 y y F/W^ *y — MzMkX%ft\zWfr\~>. 

30 ^^/u^-TiSi©ufco ^y-v-Sr^fi^y /w-e 

jfcfrU 8 0tT10hr«EK*Lfec »&*Lfc#Jj 
^r-te4. 1 6 gtfcv, fi^£tt!±2 0. 8kg/m 
mol-Zr-h r ^ffiai-So ffiPfi^S Crj] tt4. 
74dl/g, 1^159. l'C-efeofco 
[0 10 2] 

[jusmi ^t*fi*Lfert«ai y y 

^^y^^^^mMl^tc h/i^O-4 0 Om 1 ^Afrs ^ 
nt 6 ^^ 10 0^7 h/U/h r "eiKi*i3:^ s e> 5 0 

tre.i 5^BB(*ofco ftv^hy^y^^r/u^^!> 

40 A£:0. 3 6 * y^7USr*na_, tR^L^^^ji-t?" 
tyhU;i/) ^>^/u) (2-7<^/l^4- 

3 - £ Ajjfc^L^-e 0 . 002^^7 am^^/co 

^ bid h iJ 7x^^->>Af h7^ 7 
7U^-a^7^^/u) AKu—ho. 0 0 4 ; y ^e/u-Sr^Px, 

*coy ^ y — /uSrSSfiD-f 3 r t ^ «t 9 a<££f?at Lfc a 
fi^^^^r 3 y tv F/W^ ^ y — /McJniT^^tcffi 
50 #U ^7^7^;H?-t?BiLfc, TKy-v-^T^Sco 



(1 4) 



ftm^l 0-87716 



25 



26 



iiL&fii6 0. 7X:xh 



9. 5 k g/mmo l-Zr 
« U] i*3. 50dl/g 

[0 10 3] 

7^77^^^ML/c h^>4 0 0ml £A*U :/ 
ntVy^l 0 0 y hy^Xh r T$Bi£*ft2&*& 5 0 

nc-ei s^Riftofco ^v^hy-ry^^r^^^!> 

h y /u) ^ ^^^) (2-y ^/^-4- 
=3 ^ J*B&&Mx o . oo2^;y^7 i=sil^^fco 

^WF^W^iJ ^^f 
/M-n^^rvI") hO. 00 2; V ^/l-frlMx., 

/>Sco y * y — /is&mn-f % Z k l- X 9 »^ SrffJt b 

fco a-a«TO*^w^*ws:*oA*:3 y * ivwy * 

L/co ^y^— &*a<oy *y-yuT&fru 8 0tt 

10hr«H»lfc, #&ftfc#y^»4. 68g 
*CS>9, S^«f£tt9. 4k g/mmo 1 -Z r • h r 
(cffiS-r^c tffiRttft Ul i*4. 6 5d 1/g, tt£ 
(115 9. 6X:X*&>*otio 
[0 10 4] 

[3QS094] ^»f»Lfcrt««l y y YjvayH 
yX7yX=i\cffiMLtc h/^>400m 1 SrA*T, v ^ 
1 0 0 y -y hyu/h r "CiBl**ft*6 7 5*C 
"CI 5$MBKSofco ^Ty^Ty^y^f-V (v^ 
y V^tfc»y *5~>VT>V% y H^i(fflU h/Um^^ 
Wig#?L*:t><0) £7yU ; ^ £ ASl'SSr 0 . 52; 

y rv&m&k* 1 twtixfc^^^^^ 

(2-y ^yu— 4- (9-v7 h yyu) -< Vx— yl") vvu 

0 0 8 ; y y9J*m*k&Mm.X : T'ibX<m&l>T&^ 



4»raa^Srfifofc«. '>ficD>f yzffy— /\s*mt\1r 

Ottl Oh r»Eia!»Ufco #Wrfyv-}i3. 
llgt'fe^ 1^15 8. 3 k g/mmo 1 -Z 
r -hrlCffiatSc UPMiS [77] i*8. 44dl/ 
g'CfoofCo 
[0 10 5] 

[Usury s] r^i*fflfeLfeft?ai y y hyw^r 

y^yyTs^icmMl-tc M^>-4 0 0m 1 SrAit, ^ 



A£o. 3 6 ; y^yu&Jnx.. tJH$Lfc#fc y^yt-ryu 
; y^f-^ (^*y v^tfcR^^/uryi^iy^^Srtt 

1U hyi^^W^WLfcfc^) ^Tyu^^^A^ 

t^tWy^Mfr (2-^^-4- (9-7ai^>hy 
yu) -O'X— yu-) (2-^n tfyU-4- (9-^^^^^y 
yu) 4^=f=- M i/;\s^~$J»*/tru s 74 KSr^/u=^ 

MLfCc 5 0^lcT6$ffl*&«rf c rofctk '>&<7M y 

7?y -j\s*m®1rz> zt\ciL*) fi-g^it LVho 
5gffi^^r3 y ^ h/wy ^y— y^cJDx.T^S^8H$ 

^y-yUT-gfc^L. 8 o^-ei 0 h rMffi$a^bfc 0 # 
?>^/c^y J±5. 4 7 g-C&>9. i^ffii4tt2 7. 
4 k g/mm ol-Zr-hr IC«a'-r«o ffiffitt* 

[77] tt4. OOd 1/g. MAlil 5 9. lttfco 
20 fc 0 

[0 10 6] 

[mffi^46] ^«c«3HHftL*:rt»ai V y YWH 
y ys7yy.^\^mmistz. Y)V^A 0 0ml £rA;Tu ^ 
at 0 l/>-^ 1 0 0 !l 7 hyu/h r"Ci«ii$*35fc^?>5 0 
°CT 1 5 flflWSofco ^v>t? h y -Y y^^yi-Tyu ; =■ ^ 
A^rO. 14 4; y^SrJjO*., UB$L4*fe-fr*«2 
r*#bti^> ? y^yuiy^^^yt' (2-y ^yi-4- (9-7 
zL-ri/YVM 4ls=r~M (2-^n tVl-4- (9-^^ 

30 vvu-r* r> A®^*-? 0 . 0008^^7 AJS^P 
X/Co ^P)[Chy7x^/^n^7h7^ 
>-^^yu^-a^^^ yu-) 3Ku-h0. 0 0 1 6 ; V 
ttm^. a^SrlWftUfc. 5 0^X6^1^0 

tc^, ^>Scoy ^ y —yu^Jjn-T^ zt\^£<9 m-£&^ 

Ih b/Co a^!B«ffiS: 3 y 5/ h/ucoy ^ y — MzMtLX 
%ft\z3m^ ify^y^^ -TiSiS Lfc, 7Ky-7- 
Sr^cS^y^ y—y^a^U 8.0tTi Oh riffiEg; 

j^UTto ^IWc^y-7-(i5. 5 7gT*^ fi^S 
ttli6 9. 6kg/mmol-Zr-hrWm 
40 «RB*&S Cr?] Ii4. lldl/g, WI1159. 0 

[0 10 7] 

[^JS«7] 5fE^*SHHftLfcrt«tti y :x hyw^/ 
y^yy^^\z.m^tc 0 Om 1 SrAtv. ^ 

Dtvy^l 0 0 y 5/ hyu/h r"C«Eii*ii:tti s fe5 0 
tTi's^Mftofco JSkv^hy-Yy^yi-TyU;^!? 
A^r2. 0 0;y^yU§r*D^ Si$L4^^lS«2X 
W^tbfc^y^/u^^^/i- yi^-4- (9-7* 

■^^hyyu) A l^y-'^M (2-^at°yu-4- (9-7 ^-f- 
50 vhyyu) ^v-r-y^ ^u^-^A^^a^^ K^r^ 



(1 5) ftffi^l 0-8 7 7 1 6 



27 



28 



^7;^n7x^) *KU>— hO. 002;!i ^-/u-^rfiU 
S-e-^^&b^io 5 oT;ic:t i ottmm^&fr^tc 
t£> 'J^ficoy 9 J — A-£SsJJD-r£ r t (d<fc 9 S^£r*it 

* y —MzM^x%ft\zm* u #7*7 j;i>?—xm 

igL/Co tKU^— £r;fcfi<7>y /U-flJB*U 80t 
-CI 0 h r«E*H*Lfc. nbthtitfV-*—te2. 2 9 
gt*^ S^f£^l^6. 9k g/mmo 1 -Z r • h 
rtCttS-T*. ttTOWt Ct?] I±4. 59d 1/g. SI 

Atti 5 8. 9 e c-efcoycio 

[0 10 8] 

7^77^^i^l!l^ 0 0m 1 4rA*"U ^ 

^i^£l 0 0 y -/ h/u/h r-eSEii**ft3jS6 7 5<C 

^/U (2-y^/^-4- (9-7 h / >"f=-M 

(2-7 n (9-7^-T^hVM -Oy'—M i? 

/ua^^^n^ K^r^^^^^M^^^'CO. 
0 0 0 8 ^ y ^9^JS?-i:S:^at^*«t< ®*UT*3 

T 3 ^fAtt-a^frofc^ />§co^ y ^ y -/ugrS^ra 
•rSwfcJcJz^a^SrflFJhLfco 3 y * h 

A-toy *y — MzM^Xftft\z&W^ #7*7^)^9 
— Titilbfco TKy-v— Sr^cScoy *y— /^-Tifei^U 
8 0ttl Oh r#E(6*Lfco #&ftfc#y -r—tt 
3. 7 0 g-C*>0, ft&?Srt*J49 2. 5 k g/mmo 1 
-Zr-h rlCffiat§ 0 Wm& [tj] tt8. 3 6 d 
l/gT£>ofc 0 
[0 10 9] 

[£fttil9] Lfcrt*8U y y hwtf 

7*7 7 7s^{ZffimVtl YtV^sA 0 0m 1 £rA*U ^ 
DtVy^ 1 0 0 y y hA-/h r Tfjffiii 5 0 

*c-c i 5 #ra«ofco h y >r y ^f/ur/u s - £ 

A£o. 3 6 * y^yu&JjP;^ JW$L*ri*$> y^vwr/u 
^y^--^^ (v^y >^tt«*?yu7>u$y ^r-^&ffc 

&ht* o . 7 ^ y . £f$m s x*&bttft & 

y^/u^v^-f/u (2-^/1-4- (9-7^>-hy 

/U) -il/T-M (2-^atVU-4- (9-7^-T^hV 
P-fcJBffljm-ro. 0 0 2 5 y ^9-*JSW-t«r*fflLTT' 

^ y — yuSra^m-rs r. itcj: 9 soffit Lfc 0 

RgiffiKS: 3 y y h/ucoy * y — >MC*D;tT^#lcfg}$ 



u ?7*7 "tfaaabfco ^y-^— sr**^y 

#y— ;uT8fc#U 8 OtTl 0 h rSffifatLfc, # 
t>^fc^y^-{i6. 8 5gT&«9. fi-&J6tttt3 4. 
3 k g/mmo 1 - Z r • h r lCtH3i-3 0 ffifigftft 
[il] f!3. 1 5 d 1 /g. iSW£ttl 6 0. ltffco 

/Co 

[0 110] 

%7*77*^\^$k\Az. h/^>-4 0 0m 1 &A*U 
10 7 P ntVy?: 1 0 0 y 7 h/U/h rt«I^W^5 

ot-ei 5^ra«ofc 0 ftv^hy>f y^/ur/us = 

<?J±Z0. 3 6 * y^-yuSrftlx., tS#L#2S^/&083 
T^^n/c^y^/U^^^/^ (2-^^/1-4- (9-7 
xtyhy/u) ^fyr^) (2^n hVL-4- (9-7 

^3 ^ * i\WFHfc3*-e 0 . 002^^7 Agwi 

^ **S:Wlttbfco 5 0t;t£T6#ra£^fTofc 

20 a. ^<z>y#y— tic: «t 9 m^Srff it 
L/co n.-£WM&& 3 y 5/ h/i^t^y * y -/ufcLjjg*L-C3E 

^Cficoy ^y— /U-Cgfc^U 8 0ttl0hr»£ffll 

l/co #e>ttfc#y-^— tti 2. 6 4g"es>^ i*» 

|±{i6 3. 2 k g/mmo 1-Zr • h r ^ffi3"t*S 0 
@PR3feg [77] t!2. 80dl/g,«WW16 0. 2 

[0111] 

[KttMl 1 1 *»t-saBWBftLfcrt*«l y -x h/wo 
30 i/7^77^3|:gSUc h/Uxy4 0 0m 1 $:AtL x 
^ntru^Srl 0 0 y ^ h/u-/h r"CSlEiiS'ti:ftdse>5 

otti 5^RHftofc 0 ?^v>t- h y-< y^/ur/us^ 

X^ibn/cv^y^/l-^^V^^ (2-^^/l^4- (9-7 
xtyh!i;U) ^ (2-7* a tVu-4- (9-7x 

-f-yYVM <i^T~M ^3^^^D7^KS: 

^ar.^lfl!ytf0. 00 2^^7Ag^» 

y^7Mo7x^) 3K^—h0. 002^^ 
40 AP^.. S^^ML/Co 5 0t^tl 0^ra«^S:fTo 
fc&, ^>ficoy ^ y -/^ ttt5 ^ 1 J: ^) l^^rfl 
itbfco S-frSiBffiSr^»^t£KSr*nx.fc3 y ^ K/W 
y^y-yMc*0i-C3E^8H$U ^7^7^/u^-T* 
*iaufc« ^y^-^r^:*cQy *y-/uriftfru 8 0 
ttl 0h r®BEf^L/Co »<bftfc#y -v— *±4. 5 
6gTfe^ l^fittlil3. 7kg/mmol-Zr 
• h rK^S^S. «B«M Ci|] 143. 70 dl/ 
g,fc«lil59. 8°CT-fcofc 0 
[0 112] 

50 2] ^daa«Bftbfcrt»«i y y 



(1 6) 
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jfy^-y^X^ldgim Lfc 0 0m 1 £A*K 

rc^u-^Sr 1 0 0 V y h/is/h r.-e»(ai*-frft* s 6 7 5 

IcS^bfcfcO) SrT/u^^^AlR^lftir-Cl. 3 0 
vM/u (2-^/^-4- "(9-7aQ-#- >-hy^) ^>"f=- 



30 



U 8 0t-C10hr«Ejailfco »bilfc*!l^ 
{14. 6 3 g-e*>9, fi£f£t£te3 4. 7kg/mmo 
1-Zr •hrlCfiatSo 1SPfi3tea [*] tt7. 7 6 
d 1 /gT^ot, 



in 



(A) 



X 1 X 2 

\ / 

R 5 Y R s 
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R' ,R 2 
R J ,R" 
R 5 
X 1 ,X 2 
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S t> fc £ £ Z> T )V + ;U4S 
2 IC^r-ff^fSf 



< B ) W«&JS6S# 
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(C) & = fi£# 



